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General methods and procedures Chromatography and spectroscopy
Column chromatography was performed using Merck silica gel type 9385 230-400 mesh and typically dichloromethane and methanol as eluent.
TLC: Merck silica gel 60, 0.25 mm. The components were visualized by UV or KMnO 4 staining.
Gas Chromatography was used for product identification as well as determination of conversion and selectivity values. Product identification was performed by GC-MS (Shimadzu QP2010 Ultra) with an HP-1MS column, and helium as carrier gas. GC-MS method: The temperature program started at 40 °C for 10 min, heated by 10°C/min to 90 °C and held for 5 min, then heated by 15°C/min to 260 °C and held for 5 min, after heated by 25°C/min to 290 °C and held for 0 min. For Vanillin amine (2m) GC-MS method: The temperature program started at 45 °C for 0 min, heated by 12°C/min to 300 °C and held for 10 min. Conversions and product selectivities were determined by GC-FID (Shimadzu GC-2014) with an HP-5MS column using nitrogen as carrier gas. GC-FID analysis method: The temperature program started at 40 °C for 10 min, heated by 10°C/min to 90 °C and held for 5 min, then heated by 15°C/min to 260 °C and held for 5 min, after heated by 25°C/min to 290 °C and held for 0 min. For Vanillin amine (2m) GC-FID analysis method: The temperature program started at 40 °C for 5 min, heated by 10°C/min to 140 °C and held for 10 min, then heated by 10°C/min to 290 °C and held for 0 min.
Mass spectrometry: Mass spectra were recorded on an AEI-MS-902 mass spectrometer (EI + ) or a LTQ Orbitrap XL (ESI + ). NMR spectroscopy: 1 H and 13 C NMR spectra were recorded on a Varian Mercury Plus 400, Agilent MR 400 (400 and 100.59 MHz, respectively) and Bruker Avance NEO 600 (600 and 150.92 MHz, respectively) using CD 3 OD as a solvent. 1 H and 13 C NMR spectra were recorded at room temperature. Chemical shift values are reported in ppm with the solvent resonance as the internal standard (CD 3 OD: 3.31 for 1 H, 49.00 for 13 C). Data are reported as follows: chemical shifts, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br. = broad, m = multiplet), coupling constants (Hz), and integration.
Conversion and selectivity calculation
Dodecane was used as an internal standard for calibration. Conversion and selectivity were calculated in the following way:
Note 1: control experiments in order to verify the possibility that the components of stainless steel (Cr, Ni, Fe, etc.) contribute to the catalytic process were carried out in the following way.
For Raney Ni catalytic system: 1 mmol benzyl alcohol, 20 µL dodecane, 3 mL tert-amyl alcohol and 0.4 mL aqueous ammonia were added into the Swagelok reactor, the reactor was put into a pre-heated heating block at 180 o C for 18 h, after cooling down, the mixture was analyzed by GC-FID. For Ni/Al 2 O 3 -SiO 2 catalytic system: 0.5 mmol vanillyl alcohol, 3 mL tert-amyl alcohol and 2 mmol ammonium carbonate were added into the Swagelok reactor, the reactor was put into a pre-heated heating block at 140 o C for 18 h, after cooling the mixture was analyzed by GC-FID.
The obtained results displayed no formation of any amine product.
Note 2: in order to determine if leached Ni could have contributed to the reaction: two kinds of experiments were conducted, namely "hot filtration" as well as ICP analysis for both catalytic systems (Raney Ni with aqueous ammonia and Ni/Al 2 O 3 -SiO 2 with ammonium carbonate).
After the reaction, the reaction mixture was filtered through a micro-filter to remove the catalyst. All solvents were removed using rotary evaporator. Then 7 mL HNO 3 was added to dissolve all the metal components, the mixture was centrifuged to get a clear solution, and analyzed by Perkin Elmer instrument (Optima 7000DV).
"Hot filtration":
For Raney Ni catalytic system, the experiment was performed as follows: 200 mg Raney Ni, 20 µL dodecane, 3 mL tert-amyl alcohol and 0.2 mL aqueous ammonia were added into the Swagelok reactor The reactor was put into a pre-heated heating block at 180 o C for 18 h. Then, the reactor was cooled down with ice-water and the catalyst was removed by filtration. The filtrate was put into a new Swagelok reactor, 0.5 mmol benzyl alcohol and 0.2 mL aqueous ammonia were added and reactor was placed back to a pre-heated heating block at 180 o C for another 18 h. After cooling down, the mixture was analyzed by GC-FID. For Ni/Al 2 O 3 -SiO 2 catalytic system: 200 mg Ni/Al 2 O 3 -SiO 2 , 3 mL tert-amyl alcohol and 1 mmol ammonia carbonate were added into the Swagelok reactor. The reactor was put into a pre-heated heating block at 140 o C for 18 h. After cooling down with ice-water, the catalyst was removed by filtration. The filtrate was put into a new Swagelok reactor, 0.5 mmol vanillyl alcohol and 1 mmol ammonia carbonate were added and reactor was placed back to a pre-heated heating block at 140 o C for 18 h. After cooling down, the mixture was analyzed by GC-FID.
The obtained results revealed that no product formation was detected for both Raney Ni and Ni/Al 2 O 3 -SiO 2 systems.
ICP analysis:
The Ni content in the liquid solution (filtrate) was analyzed by ICP after reaction for both Raney Ni and Ni/Al 2 O 3 -SiO 2 catalytic systems. As could be seen from the Considering the phase behavior of both p-xylene and aqueous ammonia at 180 o C, p-xylene is vapor-liquid state, the vapor pressure is around 13 bar. 1 For the aqueous ammonia, the vapor pressure is around 8 bar. 2 The headspace is composed of vapors of p-xylene, water and ammonia. The observed pressure was similar to reported one in Hii's work (12 bar pressure in batch). S6 
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Note 4 to

Spectral data of isolated compounds 4-Methylbenzylamine Hydrochloride (2b)
The compound was synthesized according to the General procedure 1 using p-tolylmethanol (129 mg, 1 mmol) to afford 2b (93 mg, 56% yield) as a white solid. 
4-tert-Butylbenzylamine Hydrochloride (2c)
The compound was synthesized according to the General procedure 1 using (4-(tert-butyl)phenyl)methanol (173 mg, 1 mmol) to afford 2c (147 mg, 70% yield) as a slightly yellow solid. 
2-Methylbenzylamine Hydrochloride (2d)
The compound was synthesized according to the General procedure 1 using piperonyl alcohol (62 mg, 0.5 mmol) to afford 2d (36 mg, 44% yield) as a white solid. 1 
4-(trifluoromethyl)benzylamine Hydrochloride (2h)
The compound was synthesized according to the General procedure 1 using piperonyl alcohol (176 mg, 1 mmol) to afford 2h (102 mg, 48% yield) as a white solid. 
3-(trifluoromethyl)benzylamine Hydrochloride (2i)
The compound was synthesized according to the General procedure 1 using piperonyl alcohol (176 mg, 1 mmol) to afford 2i (109 mg, 50% yield) as a light-yellow solid. 
4-Methoxybenzylamine Hydrochloride (2j)
The compound was synthesized according to the General procedure 1 using (4-methoxyphenyl)methanol (151 mg, 1 mmol) to afford 2j (130 mg, 69% yield) as a light yellow solid 
3,4-Dimethoxybenzylamine Hydrochloride (2k)
The compound was synthesized according to the General procedure 1 using (3,4-dimethoxyphenyl)methanol (176 mg, 1 mmol) to afford 2k (120 mg, 56% yield) as a light yellow solid. 
